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DETAILED ACTION 

Claim Rejections - 35 USC § 101 

35 U.S. C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 13-23 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

Claim 13 recites, a "computer readable medium having computer-executable 
instructions for performing steps comprising:", however this is non-statutory. The 
claimed computer readable medium is disclosed in the specification (Page 6) as 
communication media, which includes a carrier wave. A carrier wave is simply a signal 
and non-statutory, thus rendering claim 1 3 non-statutory. 

Claims 14-23 depend from claim 13, thus incorporating all the limitations 
therefrom, and are therefore rejected for similar reasons. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1- 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Acero ("Environmental Robustness in Automatic Speech Recognition" IEEE 1990) in 

view of Arslan (5,706,395). 

As per claim 1 , Acero discloses a method of identifying a clean speech signal from a 
noisy speech signal, the method comprising: 

receiving an observation vector representing a segment of a noisy speech signal 
(page 849-850, section 2, a speech signal with uncorrected additive noise)] 

estimating a clean speech value and a noise value based on the observation 
vector (page 850, section 4, an ML estimator is used to determine the noise vectors, 
then an MMSE estimator is used to estimate the uncorrupted (clean speech) vector). 

However, Acero does not disclose using the clean speech value and the noise 
value to set a gain for a filter, and applying the observation vector to the filter to produce 
a filtered clean speech vector representing a segment of a clean speech signal. Arslan 
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discloses a system that uses a wiener filter for noise suppression. Using the wiener 
filter, spectral subtraction is performed using speech and noise estimates (column 1 1 
lines 25-37), thus outputting clean speech. All of the claimed elements are disclosed in 
Acero and Arslan, and both techniques are used during speech normalization prior to 
speech recognition. The only difference is the combination of these known elements, 
i.e. using the method disclosed in Acero to estimate the clean and noise speech values, 
which are then used in the filter system disclosed in Arslan. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use the clean speech value and the noise value to set a gain for a 
filter, and apply the observation vector to the filter to produce a filtered clean speech 
vector representing a segment of a clean speech signal in Acero, since one of ordinary 
has good reason to pursue the options within his or her technical grasp in order to 
achieve the predictable result of developing a noise suppression system that is robust 
changing input, as indicated in both Acero (Abstract) and Arslan (column 1 1 lines 25- 
37 and lines 60-66). 



As per claim 2, Acero in view of Arslan disclose the method of claim 1, and Acero 
further discloses wherein estimating a clean speech value and a noise value comprises 
using parameters that describe a distribution of noise values (page 850, section 4.2, ML 
estimation of noise). 
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As per claim 3, Acero in view of Arslan disclose the method of claim 2, and Acero 
further discloses comprising determining the parameters of the distribution of noise 
values (page 850, section 4.2, ML estimation of noise). 

As per claim 4, Acero in yiew of Arslan disclose the method of claim 3, and Acero 
further discloses wherein determining the parameters of the distribution of noise values 
comprises determining the parameters based on multiple segments of the noisy speech 
signal (page 850, section 4.2, ML estimation of noise). 

As per claim 5, Acero in view of Arslan disclose the method of claim 3, and Acero 
further discloses wherein determining the parameters of the distribution of noise values 
comprises determining a mean of the distribution of noise values using an iteration 
(page 850, section 4.2, ML estimation of noise). 

As per claim 6, Acero discloses the method of claim 5, and Acero further discloses 
wherein determining a mean of the distribution of noise values using an iteration 
comprises at each iteration updating the mean by adding a value to the value of the 
mean in a past iteration, the value added to the mean not being computed based on a 
product formed between a covariance of the noise distribution and a difference between 
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the observation vector and another value (page 850, section 4.2, the EM algorithm is 
used to obtain ML spltions).. 

As per claim 7, Acero discloses the method of claim 1, however Acero does not 
disclose wherein setting a gain for a filter comprises defining the gain as a ratio with the 
denominator of the ratio comprising the sum of the clean speech value and the noise 
value. Arslan discloses a wiener filter where the gain ratio denominator is the sum of 
the clean speech value and the noise value (column 1 1 lines 25-35). In addition, a 
generalized wiener filter commonly uses a gain ratio where the denominator is the sum 
of the speech and noise value. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to have the gain ratio for a filter defined with the denominator of the ratio 
comprising the sum of the clean speech value and the noise value in Acero, since one 
of ordinary skill in the art has good reason to pursue the options within his or her 
technical grasp in order to achieve the predictable result of designing a robust noise 
suppression filter. 

As per claim 8, Acero in view of Arslan disclose the method of claim 7, however Acero 
does not disclose wherein defining the gain as a ratio further comprises defining a ratio 
with a numerator that is a function of the clean speech value and the noise value. 
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Arslan discloses defining the gain as a ratio with the numerator that as a function of the 
clean speech and noise value (column 1 1 lines 25-35, the filter gain.numerator is an 
estimate of the input speech signal, which is a function of the clean and noisy speech). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to have the gain ratio for a filter defined with a numerator that is a 
function of the clean speech value and the noise value in Acero, since one of ordinary 
skill in the art has good reason to pursue the options within his or her technical grasp in 
order to achieve the predictable result of designing a robust noise suppression filter. 



As per claim 9, Acero in view of Arslan disclose the method of claim 7, however Acero 
does not disclose wherein defining the gain as a ratio comprises defining the ratio such 
that it is guaranteed to be positive if the clean speech value and the noise value are 
positive. Arslan discloses wherein defining the gain as a ratio comprises defining the 
ratio such that it is guaranteed to be positive if the clean speech value and the noise 
value are positive (column 1 1 lines 25-37). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to define the ratio such that it is guaranteed to be positive if the clean 
speech value and the noise value are positive in Acero, since one of ordinary skill in the 
art has good reason to pursue the options within his or her technical grasp in order to 
achieve the predictable result of designing a robust noise suppression filter. 
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As per claim 10, Acero in view of Arslan disclose the method of claim 1, and Acero 
further discloses wherein the observation vector has been formed without applying a 
frequency-based transform (Abstract, the technique uses cepstral vectors). 

As per claim 1 1 ; Acero in view of Arslan disclose the method of claim 1 , and Acero 
further discloses wherein estimating a clean speech value and a noise value comprises 
using a parameter that describes the covariance of a residue error (page 850, section 
4.2, ML estimation). 

As per claim 13, Acero discloses a computer-readable medium having computer- 
executable instructions for performing steps comprising: 

obtaining an estimate of a clean speech value and an estimate of a noise value 
derived from a noisy speech signal (page 850, section 4, an ML estimator is used to 
determine the noise vectors, then an MMSE estimator is used to estimate the 
uncorrupted (clean speech)vector)\ 

However, Acero does not disclose setting a numerator of a filter gain ratio as a 
function of the clean speech value and the noise value, setting a denominator of the 
filter gain ratio as a function of the clean speech value and the noise value, and using 
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the filter gain ratio in a filter that is applied to the noisy speech signal. Arslan discloses 
using a wiener filter for noise suppression, where the gain ratio is defined as a ratio with 
the numerator as a function of the clean speech and noise value (column 1 1 lines 25- 
35, the filter gain numerator is an estimate of the input speech signal, which is a 
function of the clean and noisy speech), and the denominator is the sum of the clean 
speech value and the noise value (column 1 1 lines 25-35). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to set a numerator of a filter gain ratio as a function of the clean speech 
value and the noise value, set a denominator of the filter gain ratio as a function of the 
clean speech value and the noise value, and use the filter gain ratio in a filter that is 
applied to the noisy speech signal in Acero, since one of ordinary skill in the art has 
good reason to pursue the options within his or her technical grasp in order to achieve 
the predictable result of designing a robust noise suppression filter. 

As per claim 14, this claim recites limitations similar to those recited in claim 2, and is 
therefore rejected for similar reasons. 

As per claim 15, this claim recites limitations similar to those recited in claim 3, and is 
therefore rejected for similar reasons. 
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As per claim 16, this claim recites limitations similar to those recited in claim 4, and is 
therefore rejected for sim ilar reasons. 

As per claim 17, Acero in view of Arslan disclose the computer-readable medium of 
claim 16, and Acero further discloses wherein determining the parameter comprises 
determining a mean iteratively, wherein each iteration utilizes an update equation that is 
formed by maximizing the joint probability of a sequence of observation vectors and a 
sequence of mixture component indices (page 850, section 4.2, ML estimation of noise). 

As per claim 18, Acero in view of Arslan disclose the computer-readable medium of 
claim 13, and Acero further discloses wherein obtaining an estimate of a clean speech 
value and an estimate of a noise value comprises estimating a cepstral clean speech 
value and a cepstral noise value in a cepstral domain and converting the cepstral clean 
speech value and the cepstral noise value into the spectral domain to produce a 
spectral domain clean speech value and a spectral domain noise value (Abstract and 
Figure 1 , speech and noise vectors are cepstral vector, and Figure 1 displays the 
speech and noise spectrum from the stereo database. Therefore it is inherent the 
cepstral values are converted to spectrum values). 
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As per claim 19, Acero in view of Arslan disclose the computer-readable medium of 
claim 18, however Acero does not disclose wherein obtaining an estimate of a clean 
speech value and an estimate of a noise value further comprises smoothing the spectral 
domain clean speech; Value.: and the spectral domain noise value.across frequencies. 
Arslan discloses smoothing prior to filtering by the wiener filter (column 8 lines 14-40). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to smooth the spectral domain clean speech value and the spectral 
domain noise value across frequencies in Acero, since it reduces noise fluctuations in 
the filtered speech signal, as indicated in Arslan (column 8 lines 25-28). 

As per claim 20, Acero in view of Arslan disclose the computer-readable medium of 
claim 18, however Acero does not disclose wherein obtaining an estimate of a clean 
speech value and an estimate of a noise value further comprises smoothing the spectral 
domain clean speech value and the spectral domain noise value across time. Arslan 
discloses smoothing priorto filtering by the wiener filter (column 8 lines 14-40). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to smooth the spectral domain clean speech value and the spectral 
domain noise value across frequencies in Acero, since it reduces noise fluctuations in 
the filtered speech signal, as indicated in Arslan (column 8 lines 25-28). 
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As per claim 21 , Acero in* view of Arslan disclose the computer-readable medium of 
claim 13, and Acero further wherein obtaining an estimate of the noise value comprises 
utilizing a parameter that describes a distribution for a residue error (page 850, section 
4 .2, ML estimation jDtppise).- ' - o , . 

t 

As per claim 23, this claim recites limitations similar to those recited in claim 9, and is 
therefore rejected for similar reasons. 

Allowable Subject Matter 

Claims 12 and 22 are objected to as being dependent upon a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 

• *■ * «'.".'■.■ . 
limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dorothy Sarah Siedler whose telephone number is 571- 
270-1067. The examiner can normally be reached on Mon-Thur 9:30am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richemond Doryil can be reached on 571-272-7602. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pairHdirect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1000. 
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